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(54) RARE EARTH/IRON/BORON MAGNET AND MANUFACTURE THEREOF 
(57)Abstract: 

PROBLEM TO BE SOLVED: To directly make a rare earth/boron/iron magnet anisotropic and 
in bulk in the presence of a liq. phase by the hot uniaxial deforming from its quenched thin 
tape. 

SOLUTION: A nanocomposite magnet is composed of R (one or more kinds of rare earth 
elements including Y), Fe (or Fe substituted by a specified quantity of Co), B and, if 
necessary, M (one or more kinds of Al, V, Mo, Zr, Ti, Sn, Cu, and Ga 4 atm.% or more), the 
Fe content is 82 atm.% or more, and the hard phase is of R2Fe14B and the soft phase is of 
Fe3B. A rare earth/iron/boron magnet is a nanocomposite magnet made anisotropic and in 
bulk which has a hard phase of R2Fe14B exchange-bonded with a soft phase having a higher 
saturation magnetization than the hard phase and is obtained by the direct hot uniaxial 
deforming, quick temp, rise and quenching process from a quenched thin tape having a 
compsn. wherein a liq. phase exists in the hot uniaxial deforming process. 
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* NOTICES * 
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1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim (s) ] 

[Claim 1] The rare earth, the iron, and the boron system magnet with 
which it consists of R (one or more sorts of the rare earth elements 
containing Y), Fe, and B, and the ratio of Fe is the nano composite 
magnet R2Fel4B and whose software phase are Fe or Fe3B, and a hard phase 
is characterized by anisotropy-izing directly and being obtained from 
the quenching thin band of rare earth, iron, and a boron system alloy 
under existence of the liquid phase by 1 shaft deformation between ** 
above 82 atom %. 

[Claim 2] The ratio of Co more than 82 atom % within 20 atom % of the 
sum total of Fe and Co [ the ratio which consisted of R (one or more 
sorts of the rare earth elements containing Y), Fe, Co, and B, and Fe 
and Co totaled ] It is the nano composite magnet whose hard phase is 
R2(Fe-Co) 14B and whose software phase is Fe-Co or (Fe-Co) 3B. According 
to 1 shaft deformation between ** from the quenching thin band of rare 
earth, iron, and a boron system alloy under existence of the liquid 
phase The rare earth, the iron, and the boron system magnet directly 
characterized by anisotropy-izing and being obtained. 

[Claim 3] R (one or more sorts of the rare earth elements containing Y), 
Fe, and M (aluminum, V, and Mo — ) By one or more sorts of Zr, Ti, Sn, 
Cu, and Ga, and the atomic percentage, less than 4%, A hard phase is the 
nano composite magnet R2Fel4B and whose software phase it consists of B 
and the ratio of Fe is Fe or Fe3B fundamentally more than 82 atom %. 
According to 1 shaft deformation between ** from the quenching thin band 
of rare earth, iron, and a boron system alloy The rare earth, the iron, 
and the boron system magnet characterized by anisotropy-izing directly 
and being obtained under existence of the liquid phase. 
[Claim 4] R (one or more sorts of the rare earth elements containing Y), 
Fe, Co, and M (aluminum and V — ) The ratio of Co more than 82 atom % 
less than 4% within 20 atom % of the sum total of Fe and Co [ the ratio 



which consisted of B by one or more sorts of Mo, Zr, Ti, Sn, Cu, and Ga, 
and the atomic percentage, and Fe and Co totaled ] Or (Fe-Co) (Fe-Co) it 
is the nano composite magnet which is 3B. fundamental — a hard phase — 
R2 (Fe-Co) 14B and a software phase — under existence of the liquid 
phase according to 1 shaft deformation between ** from the quenching 
thin band of rare earth, iron, and a boron system alloy The rare earth, 
the iron, and the boron system magnet directly characterized by 
anisotropy-izing and being obtained. 

[Claim 5] The manufacture approach of of the rare earth, the iron, and 
the boron system magnet according to claim 1 to 4 which carries out 1 
shaft deformation of the quenching thin band of rare earth, iron, and a 
boron system alloy between ** under existence of the liquid phase, and 
is directly characterized by anisotropy-izing. 

[Claim 6] The manufacture approach of of the rare earth, the iron, and 
the boron system magnet according to claim 5 characterized by removing 
the liquid phase condensed by the magnet alloy periphery section after 
**** 1 shaft deformation. 

[Claim 7] The manufacture approach of of the rare earth, the iron, and 
the boron system magnet according to claim 5 characterized by performing 
temperature up to retention temperature within 5 minutes 2 seconds or 
more, and performing the temperature fall from retention temperature to 
300 degrees C or less within 10 minutes 5 seconds or more in a **** 1 
shaft deformation process. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When this invention is used for electronic 



equipment, especially the actuator for head actuation of a hard disk 
drive, it relates to optimal rare earth, iron and boron system magnet, 
and its manufacture approach. 
[0002] 

[Description of the Prior Art] Since the neodymium, the iron, and the 
boron magnet which makes Nd2Fel4B the main phase were discovered by 
Sakawa, Croat and others in recent years, neodymium, iron, and a boron 
system magnet have made the magnetic properties improve by development 
of the manufacture approach which pulls out its presentation, and 
optimization and the high magnetic properties of an additive, 
amelioration, etc. (BH) max equivalent to about 88% of the theoretical 
value of maximum energy product (BH) max is realized by combination, 
such as formation of formation of low Nd high Fe presentation (in 
addition, atomic percentage of Nd2Fel4B compound is Nd and 5. 9%B and 
82. 3%Fe 11.8%) and bottom acid-ized process, high magnetic field 
orientation, and organization detailed. [ of bringing the neodymium, the 
iron, and the boron system sintered magnet made with powder-metallurgy 
processing among the various manufacture approaches close to a 
stoichiometric ratio ] However, an improvement of the magnetic 
properties by the process of powder-metallurgy processing, amelioration 
of a presentation, etc. is also reaching a limitation. Specifically with 
powder-metallurgy processing, the neodymium, the iron, and the boron 
system magnet with Fe presentation (more than 82%Fe) exceeding a 
stoichiometric ratio presentation of high performance cannot be obtained. 
It is because Fe phase will arise inevitably, this Fe phase that has 
software magnetism will cause flux reversal and coercive force will no 
longer be acquired, if that reason becomes a high Fe presentation, 
moreover, a stoichiometric ratio — Nd — it is because it is thought 
that it has contributed to coercive force generating of the generation 
length mold from a nucleus by the low-melt point point Nd rich phase 
which exists by rich presentation (that is, Fe PUA presentation) turning 
into the liquid phase in a sintering process, and cleaning the front 
face of a Nd2Fel4B particle. 

[0003] As the manufacture approach of anisotropy neodymium, iron, and a 
boron system magnet, the 1 shaft displacement method between ** is known 
in addition to powder-metallurgy processing. This approach bulk-izes 
with a hotpress the quenching thin band (a trade name MQ1, product made 
from MQI) which is a microcrystal thin band of the neodymium, iron, and 
boron obtained by heat treatment of an amorphous thin band or control of 
a cooling rate. It is the approach of obtaining the anisotropy neodymium, 
the iron, and the boron magnet (a trade name MQ3, product made from MQI) 



in which the easy magnetization shaft carried out orientation in the 
application-of-pressure direction, by considering as a bulk isotropy 
magnet (a trade name MQ2, product made from MQI) , and carrying out 1 
shaft deformation of this bulk isotropy magnet between **. Extent of the 
anisotropy of the neodymium, the iron, and the boron magnet obtained by 
the **** 1 shaft displacement method has extent of hot-press deformation, 
and correlation, and the degree of an anisotropy also becomes large, so 
that whenever [ deformation ] becomes large. And (BH) max equivalent to 
about 75% of the theoretical value of (BH) max is realized by this 
approach, however, the 1 shaft displacement method between ** — Nd — 
since deformation takes place only by the presentation in which a rich 
low melting point phase (1 shaft deformation process between ** liquid 
phase) exists, in the stoichiometric ratio presentation in which a low 
melting point phase does not exist, and higher Fe presentation, it is 
inapplicable. Therefore, in the conventional 1 shaft displacement method 
between **, it was difficult to raise magnetic properties rather than 
the neodymium, the iron, and the boron system magnet obtained with 
powder-metallurgy processing. 

[0004] As for the nano composite magnet with which a software phase and 
a hard phase form a detailed organization (lOnm order), the software 
phase and the hard phase are unified by switched connection. And it is 
proved by both simulation and location survey that this nano composite 
magnet shows a permanent magnet property although the software phase 
exists. Therefore, if the high ingredient of saturation magnetization is 
used for the above-mentioned software phase, it may have high saturation 
magnetization and sufficient coercive force, and the high magnetic 
properties exceeding a hard phase may be shown. With a nano composite 
magnet, the necessity limited to specific combination does not have 
software phases (Fe, FeCo, Fe3 B~FeN system compound, etc.) and a hard 
phase (Nd2 Fel4 B, SmCo5, Sm2 Col7, Sm2 Fel7 Nx, NdTiFellNx, other 
nitrides), and they can combine the thing in a parenthesis freely, and 
are not always limited by the presentation of a hard phase. 
[0005] However, although the switched connection between particles can 
exist only in the detailed organization of effective lOnm order, 
anisotropy-izing such a detailed organization has not realized the nano 
composite magnet. Although the description of a nano composite magnet is 
in the point which shows comparatively high Br (residual magnetic flux 
density) when a software phase exists even if it is isotropic texture, 
it cannot discover sufficient coercive force and high (BH) max in 
isotropic texture. 

[0006] Moreover, there is also a trouble that-izing cannot be carried 



out [ bulk ] in a nano composite magnet. The approach of using as a bulk 
magnet, without hypertrophying the nano composite organization by which 
it was got, although a nano composite magnet is usually produced by the 
melt quenching method, the mechanical alloying method, etc. and is 
obtained in the form of powder or a thin band is not devised yet. The 
special method of making fine particles bulk-ize according to the pulse 
extra-high voltage force is not the approach suitable for utilization of 
a certain thing at all. As mentioned above, in the .nano composite magnet, 
it was impossible to have realized anisotropy-izing and bulk-ization 
simultaneously. 
[0007] 

[Problem (s) to be Solved by the Invention] Then, this invention is the 
nano composite magnet which made R2Fel4B the hard phase, and aims at 
offering anisotropy-izing, the rare earth, the iron and the boron system 
magnet which were bulk-ized, and its manufacture approach. 
[0008] 

[Means for Solving the Problem] This invention R (one or more sorts of 
the rare earth elements containing Y), Fe (or Fe permuted by Co of the 
specified quantity), It consists of M (it is less than 4% at one or more 
sorts of aluminum, V, Mo, Zr, Ti, Sn, Cu, and Ga, and an atomic 
percentage) as occasion demands further. B — the ratio of Fe above 82 
atom % It is the nano composite magnet whose hard phase is R2Fel4B and 
whose software phase is Fe or Fe3B, and they are the rare earth, the 
iron, and the boron system magnet characterized by anisotropy-izing 
directly and being obtained from the quenching thin band of rare earth, 
iron, and a boron system alloy under existence of the liquid phase 
according to 1 shaft deformation between **. Another this invention is 
the manufacture approach of of the above-mentioned rare earth, iron, and 
boron system magnet which carries out 1 shaft deformation of the 
quenching thin band of rare earth, iron, and a boron system alloy 
between ** under existence of the liquid phase, and is directly 
characterized by anisotropy-izing. In this case, as for the liquid phase, 
it is desirable to consist of low melting alloys of the La-Fe system 
which has wettability to a hard phase, or a R-Cu system. It is good to 
remove the liquid phase condensed by the magnet alloy periphery section 
after 1 shaft deformation between ** in this invention, to perform 
temperature up to retention temperature within 5 minutes 2 seconds or 
more in 1 shaft deformation process between **, and to perform the 
temperature fall from retention temperature to 300 degrees C or less 
within 10 minutes 5 seconds or more. 
[0009] 



[Embodiment of the Invention] It makes R2Fel4B a hard phase, and the 
rare earth, the iron, and the boron system magnet of this invention 
carry out switched connection between software phases with saturation 
magnetization higher than this hard phase, and it is anisotropy-izing 
and the bulk-ized nano composite magnet, and it is obtained in 1 shaft 
deformation process between ** by the presentation in which the liquid 
phase exists according to the process of 1 shaft deformation between 
direct ** from a quenching thin band, and rapid temperature up and 
forced cooling. 

[0010] The rare earth, the iron, and the boron system magnet of this 
invention R (one or more sorts of the rare earth elements containing Y), 
It consists of M (one or more sorts of aluminum, V, Mo, Zr, Ti, Sn, Cu, 
and Ga) as occasion demands further. Fe (or Fe~Co) and B — the ratio of 
Fe (or Fe-Co) It is a nano composite magnet with the presentation more 
than rich 82 atom %. the stoichiometric ratio of R2Fel4B — Fe — In the 
hard phase, R2Fel4B (or R2 (Fe~Co) 14 B) and a software phase consist of 
Fe (or Fe-Co) or Fe3 B (or (Fe-Co) 3B). Although it is the rare earth 
elements containing Y, R is effective, if Tb and Dy are used for a part 
of R, in order to make Nd and Pr into a subject and to increase coercive 
force. Moreover, although Above Fe is replaceable at Co, since the 
magnetic properties of a hard phase fall by Co permutation, it is 
desirable [ the permutation ratio ] to make 20% of the sum total of Fe 
and Co into an upper limit by the atomic percentage, furthermore, Fe or 
Fe-Co — an alloying element M (one or more sorts of aluminum, V, Mo, Zr, 
Ti, Sn, Cu, and Ga) — small quantity — you may permute. Since magnetic 
properties will fall too much when extent of the permutation by M 
becomes 4% or more to a total presentation by the atomic percentage 
although M has effectiveness in detailed-ization of an organization and 
it contributes to coercive force buildup, considering as less than 4% is 
desirable. However, it is better to add 0. 1% or more preferably, since 
the effectiveness of detailed-izing stops showing up when there are too 
few additions of M. In addition, although it is so desirable that it is 
few about the amount of the impurity of C and N which are mixed at 
production of rare earth, iron, and a boron system alloy, or the process 
of magnet manufacture, and 0 and others, considering as less than 1% is 
unescapable. 

[0011], The rare earth, the iron, and the boron system magnet of this 
invention are manufactured from the thin band or powder (these are 
hereafter called quenching thin band) obtained by the melt quenching 
method or the mechanical alloying method. Although in either the 
detailed organization condition of lOnm order which switched connection 



produced between particles, or an amorphous condition is sufficient as a 
quenching thin band, the amorphous condition is more desirable in order 
to control hypertrophy of the particle size of a magnet alloy particle 
as much as possible by the 1 shaft transformation path between **. 
[0012] The rare earth, the iron, and the boron system magnet of this 
invention are obtained by carrying out 1 shaft deformation between **, 
and anisotropy-izing a quenching thin band directly. In the conventional 
approach, when carrying out 1 shaft deformation between ** and 
anisotropy-izing a quenching thin band, the quenching thin band was once 
bulk-ized with the hotpress, after carrying out temperature up of the 
acquired isotropic magnet block once again, 1 shaft deformation between 
** was carried out, and it was anisotropy-ized. However, in this 
invention, rapid temperature up of the quenching thin band is carried 
out, and 1 shaft deformation between ** is carried out directly. 
Therefore, since only necessary minimum heat treatment is performed to a 
quenching thin band in an anisotropy-ized process, the hypertrophy of a 
detailed organization in 1 shaft deformation process between ** will be 
controlled, consequently switched connection between particles will 
fully be performed. 

[0013] Above 82 atom %, as [Description of the Prior Art] described, 
deformation hardly takes place and the ratio of Fe does not anisotropy- 
ize the rare earth, the iron, and the boron system alloy whose hard 
phase is R2Fel4B, even if it performs 1 shaft application of pressure 
between **. Then, in order to solve this problem, by this invention, the 
ratio of Fe is more than 82 atom %, and rare earth, iron, and a boron 
system magnet alloy are prepared so that the liquid phase may exist by 
the 1 shaft transformation path between **. What this liquid phase turns 
into the liquid phase in 1 shaft deformation process between ** since 
wettability with rare earth, iron, and a boron system magnet alloy is 
bad and does not contribute to 1 shaft deformation between ** in rare 
earth, iron and a boron system magnet alloy, and the thing (for example, 
low-melt point point solder alloy) that is completely irrelevant, and 
has rare earth, iron and a boron system magnet alloy, and wettability is 
needed, this invention persons found out that a La~Fe system alloy or a 
R-Cu system alloy was desirable, as a result of examining many things 
about the alloy which fulfills such conditions. In order to obtain such 
an organization, La and Cu are directly added during an organization, or 
a La-Fe system alloy and a R-Cu system alloy are combined with a R-FeHB 
system alloy. In this case, as for the addition of La and Cu, it is 
desirable to make it less than [ 2wt% ] to the original presentation. In 
addition, the binary alloy of a La-Fe system does not make an 



intermetallic compound, and the ternary alloy of a La-Fe~B system cannot 
generate La2Fel4B very easily. The binary alloy of a La~Fe system serves 
as the liquid phase below 800 degrees C by the eutectic reaction with La 
rich side. By there being rare earth, iron and an original boron system 
magnet alloy, and original similarity, since this liquid phase has good 
wettability with R2 Fel4 B phase, it contributes to 1 shaft deformation 
between **. Since the compound with which Cu does not permute Fe of 
R2Fel4B, and one R-Cu system alloy is also generated by the R-Cu system 
has the low melting point, it is suitable as the liquid phase of this 
invention. In this invention, such a low melting point phase turns into 
the liquid phase in 1 shaft deformation process between **, and 
difficult anisotropy-ization is attained by the conventional technique 
by performing reorientation through this liquid phase. 
[0014] After fully carrying out application-of-pressure deformation and 
anisotropy-izing a quenching thin band directly according to 1 shaft 
deformation through the liquid phase between **, the liquid phase which 
consists of low melting alloys of a La~Fe system (or R-Cu system) is 
pressed out and condensed by the magnet alloy periphery section which 
becomes free [ a pressure ]. A liquid phase component will be in the 
condition of hardly existing in a magnet alloy core, in that case. By 
the approach of anisotropy-izing like the conventional approach, after 
using a magnet alloy as an isotropic bulk magnet, a low-melt point point 
liquid phase component is not condensed in the magnet alloy periphery 
section, but is distributed to homogeneity inside. That is, like this 
invention, the phenomenon in which the low-melt point point liquid phase 
is condensed in the magnet alloy periphery section is seen, only when 1 
shaft deformation of the quenching thin band between ** is carried out 
directly. Since the low-melt point point liquid phase is nonmagnetic, 
after not contributing to the magnetic properties of a permanent magnet 
but completing 1 shaft deformation between **, it is only reducing 
magnetic properties. Therefore, the anisotropy nano composite magnet 
which has high magnetic properties is obtained by removing the magnet 
alloy periphery section by which the low-melt point point liquid phase 
was condensed, and using the core which almost consists of a magnetic 
phase. 

[0015] Since hypertrophy of a very fine particle will take place if 1 
shaft deformation between ** of a quenching thin band is not performed 
for a short time, in order to avoid this, in 1 shaft deformation process 
between **, it is desirable to perform temperature up to the retention 
temperature which carries out 1 shaft deformation between ** within 5 
minutes 2 seconds or more, and to perform the temperature fall from 



retention temperature to 300 degrees C or less within 10 minutes 5 
seconds or more. In this case, retention temperature is 500-1000 degrees 
C. There is energization powder rolling as an example of the concrete 
approach in which the high-speed temperature up of such a short time and 
a temperature fall are possible. Since a roll outlet will serve as a 
maximum temperature if the powder 1 of the quenching thin band by 
machine grinding is thrown in in a roll 3 from the hopper 2 upper part 
as shown in drawing 1 , and a high current is energized through the 
powder rolled out, this approach is an approach of fabricating on a 
sheet 4 and performing deformation between 1 ****, by pressurizing 
powder 1 with this roll 3. When pressurizing according to this approach, 
a direction parallel to the shaft of a roll 3 serves as 1 axial 
compression, in order that a pressure may escape. Moreover, since the 
quenching thin band is powdered, even if it energizes, a current does 
not flow, therefore temperature up hardly arises from a power source 5, 
until compression with a roll 3 starts. That is, in order to stop 
energizing when it energizes for the first time and rolled stock comes 
out of a roll 3 by being compressed to some extent into a roll 3, and to 
enter at a temperature fall phase, the time amount by which the 
quenching thin band is heated is a short time very much. 
[0016] According to this energization powder rolling, by the time it 
becomes the organization which crystallized from the amorphous condition 
(or fine crystal condition), the particle size of a magnet alloy will 
seldom get fat, but an anisotropy bulk-ized nano composite magnet with 
the detailed organization of lOnm order is obtained. The maximum 
temperature which performs **** 1 shaft deformation, and the rate of 
temperature up and a temperature fall can adjust the current value and 
roll 3 rotational frequency which are energized between rolls 3, and an 
application-of-pressure deformation degree can be optimized by adjusting 
the pressure and spacing during a roll. As for the energization rolling 
section, it is desirable that they are an inert gas ambient atmosphere 
or a vacuum ambient atmosphere in order to prevent the oxidation 
degradation of a rolling object. One step or multistage are available 
for a roll 3. In addition, as long as the method of performing 1 shaft 
deformation between ** is an approach of it not being limited to the 
above-mentioned approach and having the same functions, such as an 
application-of-pressure spark sintering method, any are sufficient as it. 
[0017] 

[Example] Hereafter, although the example of this invention is shown, 
this invention is not limited to this. 

(Example 1) Liquid quenching was performed for Nd, l%La, 76%Fe, and the 



dissolution alloy that consists of Co and 5%B and an unescapable 
impurity 10% under the reduced pressure Ar gas ambient atmosphere 8% by 
the atomic percentage, and it considered as the amorphous quenching thin 
band with the single roll equipment of peripheral-speed 60 m/sec. Next, 
this amorphous quenching thin band was ground by machine, it considered 
as the powder of 100 or less meshes, and powdered anisotropy-izing and 
the formation of bulk sheet metal which were obtained by energization 
powder rolling within Ar gas ambient atmosphere were performed 
simultaneously. 1 axial stress is 500kg/cm2 on an average in that case. 
The. current was lOkA and roll peripheral speed was 1 mm/sec, and 
temperature up was carried out from the room temperature in about 20 
seconds to the retention temperature field (800 degrees C) which carries 
out 1 shaft deformation between **, and the temperature was lowered to 
300 degrees C or less in about 40 seconds. The great portion of La is 
condensed by the edge among the sheet metal of 1mm thickness by produced 
20mm width of face, 2. 5mm of ends which are these parts was removed, and 
the magnetic properties which are Br=l. 66T and iHc=800 kA/m and 
anisotropy-ized the sheet metal of remaining 15mm width of face when Br 
and iHc were measured in the application-of-pressure direction were 
acquired. Moreover, the presentation of the obtained sheet metal is Nd, 
0. l%La, 76. 5%Fe, 10. l%Co, and 5. 1%B 8. 1% and consisted of Fe~Co and Nd2 
(Fe-Co) 14B. 

[0018] (Example 2) By the atomic percentage, Pr, 1. 5%La, and the 
dissolution alloy that consists of Fe and 5%B and an unescapable 
impurity 87. 5% were quenched on the same conditions as an example 1 6%, 
and the amorphous quenching thin band was produced. Moreover, 2. 5mm of 
ends which are the parts of La which considered as bulk sheet metal by 
the energization powder rolling of the same conditions as these 
conditions, and was condensed by the edge among the sheet metal of 1mm 
thickness by produced 20mm width of face was removed, and the magnetic 
properties which are Br=l. 53T and iHc=990 kA/m and anisotropy-ized the 
sheet metal of remaining 15mm width of face when Br and iHc were 
measured in the application-of-pressure direction (the direction of 1mm 
thickness) were acquired. Moreover, the presentation of the obtained 
sheet metal is 6. 5%Pr, 0. l%La, 88%Fe, and 5. 4%B, and consisted of Fe and 
Pr2Fel4B. 

[0019] (Example 3) 5% was mixed [ the thing which consists of Nd, 
82. 5%Fe, and 8%B, l%aluminum, 0. 5%Ti, and an unescapable impurity 8% by 
the atomic percentage and which was alloyed beforehand ] with 95% for 
the SmCu alloy to the predetermined ratio by the weight ratio by the 
weight ratio, liquid quenching was performed under the reduced pressure 



Ar gas ambient atmosphere, and this mixed dissolution alloy was used as 
the amorphous quenching thin band with the single roll equipment of 
peripheral-speed 60 m/sec. Next, except having set the current value of 
energization powder rolling to 15kA, when Cu condensed at the edge like 
the example 1 was removed, sheet metal was produced and Br and iHc were 
measured in the application-of-pressure direction, it is Br^l^ST and 
iHc=1250kA/m and the anisotropy-ized magnetic properties were acquired. 
When the powder of 20 or less meshes which carried out manual grinding 
of the obtained sheet metal was measured by the X diffraction, it has 
checked consisting of Nd2Fel4B and Fe3B fundamentally. 
[0020] (Example 4) Liquid quenching was performed for Nd, l%La, 84. 5%Fe, 
and 5%B and the dissolution alloy which consists of Cu, 0. 5%Mo, and an 
unescapable impurity 1% under the reduced pressure Ar gas ambient 
atmosphere 8% by the atomic percentage, and it considered as the 
amorphous quenching thin band with the single roll equipment of 
peripheral-speed 60 m/sec. Next, except having set the current value of 
energization powder rolling to 15kA, when Cu condensed at the edge like 
the example 1 was removed, sheet metal was produced and Br and iHc were 
measured in the application-of-pressure direction, it is Br=l. 53T and 
iHc=1040kA/m and the anisotropy-ized magnetic properties were acquired. 
When the powder of 20 or less meshes which carried out manual grinding 
of the obtained sheet metal was measured by the X diffraction, it has 
checked consisting of Nd2Fel4B and Fe3B fundamentally. 
[0021] 

[Effect of the Invention] Impossible anisotropy-izing and bulk-ization 
are simultaneously realizable with a nano composite magnet with this 
invention until now by carrying out 1 shaft deformation of rare earth, 
iron, and the boron system magnet alloy between ** directly on high- 
speed temperature up and high-speed temperature fall conditions under 
existence of the liquid phase. This became possible from the R2Fel4B 
presentation to acquire the value exceeding the bulk magnetic properties 
of R2Fel4 B phase by the high Fe side. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the conceptual diagram of energization powder rolling. 
[Description of Notations] 

1 Powder 4 Sheet 

2 Hopper 5 Power Source 

3 Roll 
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